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(57)Abstract: 

PROBLEM TO BE SOLVED:To provide a stable adherent composite 
material formed of polyurethane and other thermoplastic material, a 
manufacturing method thereof and usage thereof in an automobile. 
SOLUTION : In a composite material consisting of at least two layers 
directly bonded to each other, A) at least one polyurethane-containing 
layer formed by reacting at least one kind of polyisocyanate (a) with at 
least one kind of isocyanate-reactive component (b), and B) at least 
one layer, which is directly bonded to the polyurethane layer A) and 
contains thermoplastic plastic material different from the polyurethane 
layer A), the layer A) contains the residual content of the reaction 
component having an ether group, which is produced from the 
production of polyurethane, of 400 ppm or less, and preferably ICQ ppm 
or less. 
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JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **Hc* shows the word which can not be translated. 
3.ln the drawings, any words are not translated. 



CLAIMS 



[C laim is)] 

[Claim 1] It is the composite material which has at least two layers of the various plastic material combined 
mutually directly, and changes. This composite material is A. At least one layer; and B which change including 
polyur&thane It is directly combined with Layer A. Composite material which has the residual content of the 
reaction component which has the ether group 400 ppm or less which changes including a different 
thermoplastics ingredient from A), and which has at least 1 layer;, and changes and Layer A produces from 
manufacture of polyurethane. 

[Claim 2] It is the manufacture approach of the composite material which has at least two layers of different 
plastic material, and changes connbined mutually directly. This approach (1) The polyurethane generation system 
of reaction which changes including (A) (a) organic poly isocyanate and (b) isocyanate reactivity component (B) 
It applies to a preliminary manufacture thermoplasticity polymer, and is; and (2). The polyurethane generation 
system of reaction is made to fully react, and the composite material which has at least two kinds of plastics 
layers, and changes by it is formed. Here ; in which the polyurethane generation system of reaction has the 
residual content of the reaction component which has at most 400 ppm ether group — the approach of 
changing including things. 



[Translation done.] 
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JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. ^^^^ shows the word which can not be translated. 
3.ln the drawings, any words are not translated. 

DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention offers the composite material which has at least two plastic material 
layers Which change including the thermoplastics ingredient with which one layer changes including 
polyurethane, and with which the layers directly combined with it differ, and changes. 
[0002] 

[Description of the Prior Art] It is known that thermoplastics and polyurethane, especially the composite 
material that consists of polyurethane foam do not have sufficient joint adhesion. Joint adhesion can be raised 
by use of an adhesion promotion layer (adhesion-promoting layers). However, because it needs use of a 
desirable ingredient for which that the processing (working-up) and the recycling process which are needed do 
not differ from each other as much as possible, this approach does not have such a desirable composite 
material for the application in the auto industry used increasingly. 
[0003] 

[P roblem (s) to be Solved by the Invention] Therefore, the purpose of this invention is fully raising the joint 
adhesion of the layer which is made of polyurethane, and the layer which is made of other thermoplastics 
directly combined with it. 
[0004] 

[Means for Solving the Problem] This purpose is A. (a) At least one kind of poly isocyanate, and (b) — at least 

one layer; which changes including the polyurethane formed by making at least one kind of isocyanate reactivity 

component react, and B It is directly combined with the polyurethane layer A. Change including a different 
thermoplastics ingredient from the polyurethane layer A. It is the composite material which consists of at least 
two layers which have other at least one layer (namely, the second)*„ and change, and which are combined 
mutually directly. It is attained by this invention by offering the composite material which has the residual 

content of the reaction component which has preferably 400 ppm or less of ether groups 100 ppm or less which 

Layer A produces from manufacture of polyurethane. 

[0005] This content of the reaction component which has a ether group is an isocyanate component and the 
isocyanate reactivity component which did not react in the manufacture or formation of polyurethane which 
forms Layer A. 

[0006] one kind or the multi-functional value compound beyond it with which the polyurethane or polyurethane 
urea used for this invention as a layer A has the poly isocyanate and the isocyanate reactivity hydrogen atom 
beyond one kind or it — it can obtain by the reaction with polyol preferably. 

[0007] As for the suitable poly isocyanate, in polyurethane chemistry, it is desirable that it is the known poly 
isocyanate generally used. Especially these Aromatic series poly isocyanate, 2 [ for example, ], 4-G 
SOSHIANATO toluene, And industrial mixture [ of this and 2 and 6-G SOSHIANATO toluene ], 4, and 4'-G 
SOSHIANATO diphenylmethane. And the mixture of this, and a correspondence 2 and a -, and 4 '2, 2*Hsomer, 
The poly isocyanate mixture of a diphenylmethane system, The poly isocyanate which can essentially be 
obtained by the known approach phosgeneHzation (phosgenation of aniline/formaldehyde condensation) of an 
aniline /formaldehyde condensate, Biuret - or the isocyanate-content denaturation product of such industrial 
poly isocyanates, and especially As a suitable multi-functional value component which has such industrial poly 
isocyanates and an isocyanate reactivity hydrogen atom The NCO prepolymer of the aforementioned class 
based on the simple polyol, polyether polyol, and/br polyester polyol of a class which are indicated below 
suitable, And it is the mixture of such isocyanate, however they are subject [ to a fully stable thing ] in 
preservation. 

[0008] Especially the prepolymer that has a known end isocyanate radical in polyurethane chemistry, and has 
more preferably 400HO,O00g /of 600-8,000g /of number average molecular weight of 800-5,000g/nol a mol a 
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mol in the amount denaturation poly isocyanate of macromolecules lengthens interest. These compounds are 
essentially manufactured by the known approach by making it react with one kind which has at least two 

radicals which can react one kind indicated as an example above, or the simple poly isocyanate of the excessive 

amount beyond it with an isocyanate radical or the organic compound beyond it, especially the organic Pori 
hydroxyl compound. 

[0O09] This kind of suitable Pori hydroxyl compound 62-599g/fnol The simple polyhydric alcohol which has the 
number average molecular weight of 62-200g/fnol preferably, For example, ethylene glycol, trimethylol propane, 
1, 2-t)ropanedjol, 1 ,4-^)utanediol or 2, and 3-butanediol — and It has preferably 600-8,000g /of number average 
molecular weight of 800-4 ,000g/fnol a mol. At least two pieces are essentially the known polyether polyols 
and/or polyester polyols of comparatively high molecular weight of a class in the polyurethane chemistry which 
generally has 2-8 the 2-4 first classes and/or the second class hydroxyls preferably, the compound which has 
a reactant radical on the low-molecular^eight (number average) poly isocyanate and the isocyanate radical of 
the class indicated as an example above although it naturally comes out and which is not so desirable, for 
example, the poly thioether polyol, hydroxyl content polyacetal, a polyhydroxy polycarbonate, hydroxyl content 
polyester amide, or the hydroxyl content copolymer of an olefin nature unsaturated compound — since — the 
NCO prepolymer obtained can also be used. 

[0O1O] The compound which has a reactant radical, especially hydroxyl on the suitable isocyanate radical for 
manufacture of a NCO prepolymer includes the compound indicated by U.S. Pat. No. 4218543 which constitutes 
a part of indication of this invention. These compounds that have a reactant radical on an isocyanate radical 
between manufactures of a NCO prepolymer are made to react with the simple poly isocyanate of the class 
indicated above as an example, maintaining the excess of NCO. Generally a NCO prepolymer has 15 - 22%of 

the weight of a NCO content preferably ten to 25% of the weight. Therefore, in the indication of this invention, it 
is understood that a "NCO prepolymer" and "the prepolymer which has an end isocyanate radical" contain both 

mixture of the resultant itself, and it and the unreacted start poly isocyanate of an excessive amount, and it is 
called a "semi prepolymer" in many cases. 

[0O11] the poly isocyanate component — 2-3 — it has the average functional value of 2.3-2.7 preferably. In 
order to obtain a predetermined NCO content in an isocyanate component, it is useful to mix rough MDI and a 
NCO prepolymer. Although the rate of the matter of the high functional value (functional value > 4) contained in 
rough MDI is permitted easily, it is contingent [ on not exceeding the average functional value 3 to an 
isocyanate component ]. 

[0012] suitable aliphatic series diol — at least 200mg KOH/g — desirable — at least 500mg The bridge 
formation chain elongation agent which includes the aliphatic series diol characterized by OH of KOH/g, and 
is generally used in polyurethane chemistry, for example, ethylene glycol, diethylene glucohol, propylene glycol, 
dipropylene glycol, 1 ,4-butanedlol, and 1,3-propanediol are included. The diol which has the compatibility with 
the polyol of a multi-functional value isocyanate reactivity component which improved is desirable. These 
examples are compounds like 1,4-butanediol, 1 , 3-butanediol, 2, 3-butanediol, and 2-methyl-l,3-propanediol. 
Although it is natural, the aliphatic series diol as mixture can also be used. 

[0013] Other suitable multi-functional value isocyanate reactivity components are 5-500mg. The polyol which 
has average OH ** of KOH/t and the average functional value of 2-4 is included. 10-50mg The polyol which 
has average OH of KOH/k and the average functional value of 27-3 is desirable. The example of such polyol 
is a polyhydroxy polyether obtained in polyurethane chemistry by alkoxyHzation of known, for example, 
ethylene glycol, a diethylene glycol, 1 , 4-dihydroxy butane, 1 , 6-dihydroxy hexane, a dimethylol propane, 
glycerol, a pentaerythritol, a sorbitol, or a suitable start molecule like saccharose. The compound which acts as 
a suitable start molecule includes ammonia or amine, for example, ethylenediamine, hexamethylenediamine, 2, 
and 4-diaminotoluene or an aniline, amino alcohol, or a phenol, for example, bisphenol A. AlkoxyHzation can be 
performed by, for example, using the propylene oxide and/or ethylene oxide which may be used in what kind of 
sequence. 

[0014] Suitable polyester polyol to use it as a multi-functional value isocyanate reactivity component includes 
the polyester polyol of the class essentially acquired by the known approach by the reaction with the anhydride 
of one kind, the low-molecular-weight alcohol beyond it, one kind or the polybasicity carboxylic acid beyond it, 
for example, an adipic acid, a phthalic acid, hexahydrophthalic acid, tetrahydrophtal acids, or these acids, and is 
subject [ to the viscosity of an isocyanate reactivity component not being too high ] preferably. The desirable 
polyol which has an ester group is castor oil. The pharmaceutical preparation which changes including castor oil. 
for example, the pharmaceutical preparation obtained by dissolving resin like aldehyde-ketone resin, is suitable, 
and the polyol based on the denaturation object and other natural oil of castor oil is also suitable. 
[001 5] A suitable compound also includes the amount of macromolecules polyhydroxy polyether in which for 
example, the amount polyaddition object of macromolecules, a polycondensation object, or a polymer exists 
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minutely with distribution, the dissolution, or the gestalt that carried out the graft. Generally, such a 
denaturation Pori hydroxyl compound is obtained, when a polyaddition reaction (for example, reaction of the 
poly isocyanate and an amino functionality compound) or a polycondensation reaction (for example, reaction of 

formaldehyde, a phenol, and/or an annine) is performed on that spot into a hydroxyl content compound. Such an 
approach is known, for example, reaches DE-ASH 168075 and is indicated by 1280142 and DE-A -2324134. and 
2423984, 2512385, 2513815, 2550796, 2550797, 2550833, 2550882, 2633293 and 2639254. For example, 
according to U.S. Pat. No. 3869413 which constitutes a part of indication of this invention, and the approach 
currently indicated by DE-A -2550860, it is also possible to mix the manufactured aquosity polymer dispersion 
liquid with the Pori hydroxyl compound, next to remove water from the mixture. 

[OOl 6] For example, the polymerization of the styrene in existence of a polyether, and acrylonitrile for example, 
U.S, Pat. No. 3383351 which constitutes a part of indication of this invention — Are indicated by No. 3304273, 
No. 3523093, and No. 31 1 0695. As [ obtain /or /according to those polymerizations under existence of 
polyether carbonate polyol (indicated by DE-PS -1769795 and U.S. Pat. No. 3637909 which constitutes a part 
of indication of this invention) ] The Pori hydroxyl compound which denaturalized by vinyl polymer is also 
suitable for manufacture of polyurethane. When the polyether polyol which denaturalized by graft polymerization 

with acrylonitrile (meta), acrylamide (meta), or OH organic-functions (meta) acrylic ester is used for vinyl 
phosphonate and arbitration by DE-A -2442101, and 2844922 and 2646141, the plastics which has special 
burning resistance is obtained. 

[OOl 7] The general thing of the aforementioned compound used as a polyfunctional isocyanate reactivity 
compound For example High Polymers, Vol.XVI, "Polyurethane Chemistry and Technology", Saunders-Frisch, 
and Interscience Publishers, New York and London, the [ the Ith volume, 1982, p.32^2, p.44-54, and ] — II 
volume — 1984, p.5-6, p.198-199, and Kunststoff-Handbuch, the — it is indicated by a VII volume, Carl Hanser 
Verlag, Munich, and 1983,p.45-61 [ for example, ]. 

[0018] Although it is natural, the mixture of said compound can also be used. Especially a convention of average 

OH of an isocyanate reactivity component and an average functional value is produced as a result of the 
embrittlement which the polyurethane obtained increases, or [ however, /that the possible method of affecting 
the polymer/physical characteristic of polyurethane is known, therefore fits a NCO component, aliphatic series 
diol, and polyol mutually to this contractor by the desirable approach in principle ] — or it is combinable. 
[0019] It is whether it is foamed in the compound layer A, and a solid gestalt (solid form), for example, they are 
paint or a coating (coating). All known adjuvants and an additive, for example, a separating medium, a foaming 
agent, a bulking agent, a catalyst, and a flame proofing agent can essentially be used. 

[0020] The adjuvant and additive which are used for arbitration are a which includes the following. The water 
and/br the easy-volatility inorganic, or the organic substance as a foaming agent. A suitable organic blowing 
agent includes an acetone, ethyl acetate, a halogenation alkane, for example, a methylene chloride, chloroform, 
an ethylidene chloride, a vinylidene chloride, mono-fluorotrichloromethane, chlorodifluoromethane, a 
dichlorodifluoromethane and butane, a hexane, a heptane, or diethylether, and a suitable inorganic foaming agent 
includes air, C02, or N20. A foaming operation is acquired in temperature higher than a room temperature also 
by adding the compound which emits gas like nitrogen and is disassembled. The example of such a compound is 
for example, an AZOJI carvone amide or an azo compound like azobisisobutyronitril. the detailed explanation 
about other examples of a foaming agent, and use of a foaming agent — Kunststoff-Handbuch, the — a VII 
volume, Vieweg and Hochtlen edit, Carl Hanser Verlag, Munich, and 1966, for example, p., — it is indicated by 
108 and 109, p.453^55, and p.507-510. 

[0021 ] The catalyst of a known class essentially b) For example, a tertiary amine For example, triethylamine, 
tributylamine, N^ethyl morpholine, N-ethyl morpholine, N and N, N', N -tetramethylethylenediamine, 
Pentamethyl diethylenetriamine and a high homolog (higher homologues) (DE Offenlegungsschriften 2624527 and 
2624528), 1 , 4-diazabicyclo-[2.2.2] octane, an N-methyl-N '-dimethylamino-ethyl piperazine, A screw (dimethyl- 
amino alkyi) piperazine (DE Offenlegungsschrift No. 2737787), N and N-dimethyl benzylamine, N, and N-dimethyl 
cyclohexylamine, N and N-diethyl benzylamine, a screw (N and N-diethylaminoethyl) horse mackerel peat, N, N, 
N - tetramethyl-1 , 3-butanediamine, and N >], N *-dimethyl-beta^henyl ethylamine, 1 , 2^imethyl imidazole, 2- 
methylimidazole, a monocycle type, and a 2 ring type amidine (DE Offenlegungsschrift 1720633), screw 
(dialkylamino) alkyI ether (U.S. Pat. No. 3330782 which constitutes a part of indication of this invention — ) DE- 
Auslegungsschrift 1030558 and DE Offenlegungsschrift 1804361 and en 2618280, And the tertiary amine which 
has an amide group (preferably formamide radical) (DE Offenlegungsschriften 2523633 and 2732292). a 
secondary amine, for example, dimethylamine, and an aldehyde — desirable — formaldehyde or a ketone, for 
example, an acetone, a methyl ethyl ketone or a cyclohexanone and phenols, for example, a phenol, nonyl 
phenol, or a bisphenol — since — it is manufactured — a known Mannich base is also essentially a suitable 
catalyst. 
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[0022] The tertiary-amine catalysts which have a reactant hydrogen atom on an isocyanate radical are a 
resultant with triethanolamine, a triisopropyl amine, N-methyldiethanolamine, N-ethyl diethanolamine, N,N- 
dimethylethanolamine, them and propylene oxide, and/or alkylene oxide like ECHIRENOKISHIDO, and a second 
class-tertiary amine currently indicated by DE Offenlegungsschrift 2732292. 

[0023] Other suitable catalysts include Syros Amin who has carbon-silicon association, 2 [ for example, ] which 
are indicated by DE-1 229290 (it corresponds to U.S. Pat. No. 3620984 which constitutes a part of indication of 
this invention), 2, and 4-trimethyl-2-SHIR AMORUHORIN and 1, and 3-diethyl aminomethyl tetramethyl 
disiloxane. 

[0024] A nitrogen content base, for example, tetraalkylammonium hydroxide, an alkali-metal hydroxide, for 
example, a sodium hydroxide, alkali-inetal phenolate, for example, sodium phenolate, or an alkali-metal alkoxide, 
for example, sodium methylate, is suitable to use it as a catalyst. Hexahydrotriazine can also be used as a 
catalyst (DE Offenlegungsschrift 1769043). 

[0025] the reaction of a NCO radical and an isocyanate reactivity hydrogen atom is promoted very much by a 
lactam and the aza-lactam, and a meeting component is first formed between a lactam and an isocyanate 

reactivjty hydrogen atom content compound. Such meeting compounds and those catalyses are indicated by DE 

Offenlegungsschrift en2062286, 2062289, and 21 17576 (it corresponds to U.S. Pat. No. 3758444 which 
constitutes a part of indication of this invention), 2129198, 2330175 and 233021 1. 

[0026] An organometallic compound, especially an organic tin compound can also be used as a catalyst. Besides 
a sulfur content compound (indicated by DE Auslegeschrift 1769367 and U.S. Pat. No. 3645927 which 
constitutes a part of indication of this invention) like dioctyl tin mercaptide A suitable organic tin compound 
mainly The tin (II) salt of a carboxyllc acid For example, tin (11) acetate, tin (II) octoate, tin (II) ethylhexoate, And 
they are tin (II) RARURETO and a tin (IV) compound, for example, dibutyl tin oxide, dibutyl tin dichloride, dibutyl 
tin diacetate,a dibutyl tin JIRAU rate, a dimethyl tin JIRAU rate, dibutyltin maleate, and dioctyl tin diacetate. 

[0027] Although it is natural, all the aforementioned catalysts can also be used as mixture. It is the combination 

of an organometallic compound, and an amidine, aminopyridine or a hydrazino pyridine which lengthens 
especially interest (for example, indicated by DE Offenlegungsschrift 2434185, 2601802, and en 2603834). 
[0028] the explanation about other general catalysts used for this invention, and the operation mechanism of 
those catalysts — the [ for example, /Kunststoff-Handbuch and ] — it is indicated by a VII volume, Vieweg 
and Hochtlen issue, Carl Hanser Verlag, Munich, 1966, and p.96-102. 

[0029] Generally a catalyst is used for isocyanate based on the total quantity of the compound which has at 
least two reactant hydrogen atoms in about 0.001 - 10% of the weight of an amount, 

[0030] c) Surface activity adhesives, for example, an emulsifier, and a cellular stabilizer can also be used for 
manufacture of Layer A. The example of a suitable emulsifier is the sodium salt of castor oil sulfonate or a fatty 
acid and the salt of an amine, for example, oleic acid diethylamine, and stearin acid diethanolamine. The alkali- 
metal salt or ammonium salt of a sulfonic acid, for example, dodecylbenzenesulfonic acid, dinaphthyl 
methansuifonic acid, a fatty acid, for example, a ricinoleic acid, or a polymer fatty acid can also be used as a 
surfactant. 

[0031] Generally a suitable cellular stabilizer changes including a polyether siloxane, especially a water-soluble 

polyether siloxane. Generally these compounds are manufactured by combining the copolymer of ethylene oxide 

and propylene oxide with a poly dimethylsiloxane radical. Such a cellular stabilizer is indicated by U.S. Pat. No. 
2834748 which constitutes a part of indication of this invention, No. 2917480, and No. 3629308. The 
polysiloxane-polyoxyalkylene copolymer which is carrying out multi-way branching (multiple branched) through 
an allophanate radical which is indicated by DE Offenlegungsschrift 2558523 lengthens especially interest. 
[0032] d) A reaction inhibitor, for example, acid reacting matter, for example, a hydrochloric acid, or an organic- 
acid halogenide, Essentially And the cellular modifier of a known class (cell regulators), For example, paraffin, 
fatty alcohol, or dimethylpolysiloxane. In a pigment or a color, and a row essentially And the flame proofing 

agent of a known class For example, tris (chloro ethyl) phosphate, tricresyl phosphate, or ammonium phosphate, 
And ammonium poly phosphate, aging, and the stabilizer to the effect of an outdoor exposure, The matter which 
has a plasticizer, ** mold, and the sterilization effectiveness, and a bulking agent. For example, a barium sulfate, 

porosity diatomaceous earth, carbon black, and processing chalk (prepared chalk) can be contained in the 
polyurethane generation reaction mixture used as a layer A of the composite material of this invention. 
[0033] the explanation about the usage and operation format of other examples of the surface activity additive 
which can be used for this invention at arbitration, a cellular stabilizer and a cellular modifier, a reaction 
inhibitor, a stabilizer, a flame retarder, a plasticizer, a color, a bulking agent, ** mold, and the sterilization 
matter, and these additives — the [ Kunststoff-Handbuch and ] — it is indicated by a VII volume, Vieweg and 
Hochtlen edit, Carl Hanser Verlag, Munich, and 1966, p. 103-1 13 [for example, ]. 

[0034] It is suitable for all known thermoplastics using it as a thermoplastics ingredient which constitutes the 
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layer B of this invention. Thermoplastic polyolefine includes a compound like polypropylene or polyethylene, a 
polycarbonate, polyester carbonate, a styrene copolymer, a rubber content graft styrene copolymer, for 
example, an ABS polymer, polyamides, and/or those thermoplastic mixture preferably. The following polymer is 
suitable especially as a thermoplastics ingredient of Layer B. 

[0035] Polyolefine like the polyethylene which has the high density and low consistency which can be 
manufactured by the known approach (Ullmann (the 4th edition)19 and p.l67 or subsequent ones Winnacker- 
Kuckler (the 4th edition) 6,353-367, Elias and Vohwinkel, Neue Polymer Werkstoffe fur die industrielle 
Anwendung, WLunich, Hanser. 1983), i.e., the consistency of 0.91 g/cm3 -0.97 g/cmZ, 
[0O36] The polypropylene which has the weight average molecular weight which is 10,000g/fnol - 
1 ,000,000g/fnol which can be manufactured by the known approach is also suitable. These manufacture 
approaches are indicated afteriJIImann (the 4th edition)! 9, p.or subsequent ones 195; and Kirk-Othmer (the 3rd 
edition)16, and p.357 after^ouben-Weyl E 20/2 and p.722 after Ullmann(5th edition) AlO and p.615. 
[0037] The copolymer of said olefin or a copolymer with other alpha olefins is also suitable to use it as a 
thermoplastics ingredient of the layer B of this invention. : in which some suitable examples include the 
followinj — ethylene and a butene — A hexene And/Or a polymer with octene; EVA ; EEA (Ethylene-vinyl 
acetate copolymer) ;EBA (Ethylene-€thyl acrylate copolymer) ;EAS (Ethylene-butyl acrylate copolymer) ;EVK 
(Acrylic-acid-^thylene acrylate copolymer) ;EPB (Ethylene-vinylcarbazole copolymer) ;EPDM (Ethylene- 
propylene block copolymer) (Ethylene-propylene-diene copolymer) f .B (polybutylene) f MP (poly methyl 
pentene) f IB (polyisobutylene)MBR (acrylonitrile-butadiene copolymer); polyisoprene; — methyl-butylene 
copolymer; — And an isopreneHsobutylene copolymer. 

[0038] S uch a manufacture approach of a polymer For example, Kunststoff-Handbuch, the — IV volume — 
Munich and Hanser Verlag, After Ullmann (the 4th edition)19 and p.l 67,;Winnacker-Kuckler(4th edition) 6,353- 
367f lias and Vohwinkel, Neue Polymere Werkstoffe, and Munich, It is indicated by Hanser, 1983;, Franck and 
Biederbick, Kunststoff Kompendium Wurzburg, Vogel, and 1984. 

[0039] A suitable thermoplastics ingredient to use it as a compound layer B of this invention is thermoplastic 
aromatic series polycarbonate, especially formula (I): [0040]. 
[Formula 1 ] 



HO 





(I) 



P 



A Inside of [type : Single bond, CI -C5 alkylene group, C2 -C5 alkylidene radical, C5 -C6 cyclo alkylidene 
radical, -S- -S02-, -0-, -CO- C6 -C12 arylene radical could be expressed, and these may condense with 
other rings which have a hetero atom in arbitration. OrJB 1 and B-2 x becomes independent each, respectively - 
- becoming independent — CI - C8 alkyi group, and C6 -CIO aryl group — desirable — a phenyl group, and 
C7 - 012 aralkyi radical — desirable — benzyl and a halogen atom — desirable — chlorine or a bromine — 

expressing — ; — It is a thing based on the diphenol which expresses 0, 1, or 2 and is shown by] to which; and p 

express 1 or 0, or [0041]. Formula (II): [Formula 2] 



HO 




OH 



(ID 



R 1 and R2 become independent, respectively. Inside of [type : A hydrogen atom, a halogen atom, Preferably 
Chlorine or a bromine, CI -C8 alkyI group, C5 cycloalkyi radical, Phenyl CI -C4 alkyI group, especially benzyl 
are expressed preferably, C6 - CIO aryl group — desirable — a phenyl group, and C7 - C12 aralkyi radical — ;m 
The integer of 4 or 5 is expressed preferably. 4-7 — J?3 and R4 A hydrogen atom, a methyl group, or an ethyl 
group is expressed preferably 6 alkyI group, it chooses independently about each Z, respectively — having — 
respectively — becoming independent — a hydrogen atom, and Cl-C — ;and Z carbon — expressing — 
however — at least — one — a piece — Z — an atom — setting — R — three — and — R — four — 
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coincidence — an alkyi group — expressing — things — a condition — — carrying out — ] — being shown 
— having — alkylation — dihydroxy — phenyl — cycloalkane — including . 

[0042] The example of the suitable diphenol of said formula (I) A hydroquinone, resorcinol, 4 and 4 - 
dihydroxydiphenyl, 2, and 2-screw (4-4iydroxyphenyi) propane, 2, 4-screw (4-hydroxyphenyl)-2-methyl-butane, 
1, and 1-screw (4-hydroxyphenyl) cyclohexane, 2 and 2-screw (3-chloro-^-hydroxyphenyl) propane, 2. and 2- 
screw (3, 5-dibromo^-hydroxyphenyl) propane is included. 

[0043] The desirable diphenol of a formula (I) is 2 and 2-screw {4-hydroxyphenyl) propane, 2, and 2-screw (3, 
5-dichloro-4^ydroxyphenyl) propane and 1,and 1-screw (4-hydroxyphenyl) cyclohexane. 
[0044] The inside of a formula (dihydroxydiphenyl cycloalkane [type (II to which the desirable diphenol of II) has 
5-6 ring C atoms on an alicyclic radical), m=4 or 5], for example, a formula,: It is [Formula 3]. 

HO — (k )) :Cr Cv — ^OH 

(ITa) 





HO 




OH 



(lie) 



It is the diphenol come out of and shown, and is 1 and 1 -screw (4-hydroxyphenyl). - Especially a 3, 3, and 5- 
trimethyl cyclohexane (formula lla) is desirable. 

[0045] A polycarbonate desirable to this invention can be branched by the known approach. If it says to 
accuracy more, it is desirable to branch them by incorporating the compound which has 0.05-2.0-mol the 
compound of % of a three functional values or the functional value beyond it, for example, three pieces, and a 
phenolic group beyond it based on the sum total mol of the diphenol used. The example of a suitable compound 
is : [0046] which is as follows. Phlorogiucinol;4, 6-dimethyl - 2, 4, 6-Tori (4-hydroxyphenyl) a heptene -2; 4 and 
6-dimethyl - 2, 4, and 6-Tori (4-hydroxyphenyi) heptane; — 1, 3, and 5-Tori (4-hydroxyphenyl) benzene; — 1 
and 1 — 1-Tori (4-tiydroxyphenyl) ethane; Tori Phenylmethane; (4-hydroxyphenyl) 2 and 2-screw (4 and 4- 
screw (4-hydroxyphenyl) cyclohexyl) propane; 

[0047] 2, 4-screw Isopropyl phenol; 2 6-screw (2-hydroxy-5'-methylbenzyl)-4 -methyl phenol2-(4- 
hydroxyphenyl)-2-(2, 4-dihydroxy phenyl) propane; hexa (4-hydroxyphenyl) 0 [4-] (4-hydroxyphenyl isopropyl) 
phenyl alt.-terephthalic-acid ester; — tetrapod (4-hydroxyphenyl) methane; — tetrapod (4-(4-hydroxyphenyl 
isopropyl) phenoxy) methane; and 1 — 4-screw (4', 4 "-dihydroxy triphenyl) Benzene (methyl). 
[0048] Other 3 functional^alue compounds which can be used are 2, 4-dihydroxybenzoic acid, trimesic acid, 
cyanuric chloride and 3, and 3-screw (3-fnethyM-hydroxyphenyl)-2-oxo-. -2 and 3-dihydrolndore is included. 
[0049] A polycarbonate desirable besides the bisphenol A gay polycarbonate is copoly carbonate of a maximum 
of 15-mol %2 and 2-screw (3, 5-dibromo^-hydroxyphenyl) propane and bisphenol A based on the sum total 
mol of diphenol. 

[0050] The aromatic series polycarbonate used for manufacture of the layer B of composite material can be 
partially replaced by aromatic polyester carbonate. 
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[0051] An aromatic series polycarbonate and/br aromatic series BORIESUTERU carbonate suitable as a 
thermoplastics ingredient of Layer B are known from reference, and/or can be manufactured by the known 
approach from reference. Schnell, "Chemistry and Physics of Polycarbonates", Interscience Publishers, and 
1964 can be referred to concerning manufacture of an aromatic series polycarbonate. 
[0052] for example, a phase-boundaries side method (phase interface process) — arbitration — a chain 
terminator — using it — and arbitration — the branching agent of three functional values or the functional 
value beyond it — using it — diphenol and carbonyl halide — desirable — a phosgene and/or aromatic series 
dicarboxylic acid dihalide — an aromatic series polycarbonate and/or aromatic polyester carbonate can be 
preferably manufactured by the reaction with benzene dicarboxylic acid dihalide. 
[0053] Other suitable thermoplastics ingredients to use it as a layer B of the composite material of this 
invention include the styrene copolymer of the acrylic ester which has one - eight C atoms in one kind or at 
least two kinds of ethylene nature partial saturation monomers (namely, vinyl monomer), for example, styrene, 
alpha methyl styrene, ring permutation styrene, acrylonitrile, a methacrylonitrile, methyl methacrylate, a maleic 
anhydride, N^ermutation maleimide, and an alcoholic component (meta). 

[0054] This copolymer is resinHike and does not contain rubber. A desirable styrene copolymer changes 
including at least one kind of monomer chosen from at least one kind of monomer chosen from styrene, alpha 
methyl styrene, and/or ring permutation styrene and acrylonitrile, a methacrylonitrile, methyl methacrylate, a 
maleic anhydride, and/br N permutation maleimide. 

[0055] It is desirable that the phase tare quantitative ratios in a thermoplastic copolymer are 60 - 95% of the 
weight of a styrene monomer and 40 -5% of the weight of other vinyl monomers (based on 100 %of the weight 
of copolymers). 

[0056] Especially a desirable copolymer is [ styrene, acrylonitrile, and arbitration ] a copolymer with methyl 
methacrylate at a copolymer, styrene and alpha methyl styrene, acrylonitrile, and arbitration with methyl 
methacrylate in a copolymer, alpha methyl styrene, acrylonitrile, and arbitration with methyl methacrylate. 
[0057] A styrene-acrylonitrile copolymer is known in a field for the time being, and can be manufactured 
according to a radical polymerization especially an emulsion polymerization, a suspension polymerization, 
solution polymerization, or a bulk polymerization. As for these copolymers, it is desirable to have measurement) 
by 15,000-200,000g [/fnol ] weight-average-molecular-iveight (Mw) (light scattering and sedimentation. 
[0058] Especially a desirable copolymer includes the random formation copolymer (statistically built-up 
copolymers) of the styrene and the maleic anhydride which can be preferably manufactured from the monomer 
which corresponds with an inadequate reaction according to a continuation bulk polymerization or solution 
polymerization. 

[0059] The ratio of these two components of the suitable random formation styrene-maleic-anhydride 
copolymer for this invention may change broadly. A desirable maleic-anhydride content is 5 - 25 % of the 
weight. 

[0060] A polymer can also contain ring permutation styrene, for example, p-methyl styrene, 2, 4-dimethyl 
styrene, and other permutation styrene, for example, alpha methyl styrene, instead of styrene. 
[0061] The number average molecular weight (number average Mn) of a styrene-maleic-anhydride copolymer 
may change broadly. As for the range, it is desirable that it is 60,000-200,000g/fnol. The limiting viscosity (in 25 
degrees C, it measures among dimethylformamide) of 0.3-0.9 is desirable to these products. 
[0062] The graft copolymer is also suitable for using it as a thermoplastics ingredient of Layer B. These are 
acrylic ester which is the graft copolymer which has rubberHike elasticity, and has at least one - 18 C atoms 
in chloroprene which can actually be obtained from at least two kinds of following monomers, 1,3-butadiene, an 
isoprene, styrene, acrylonitrile, ethylene, a propylene, vinyl acetate, and an alcoholic component (meta). The 
polymer of such a class is indicated by "Methoden der organischen Chemie" (Houben-Weyl), the 14th /one 
volume, Georg Thieme Verlag, Stuttgart, 1961, and p.393^06. A bridge is partially constructed over a desirable 
graft polymer, and it has 60% of the weight or more of a gel content most preferably 40% of the weight or more 
20% of the weight or more. 

[0063] A desirable graft copolymer For example, polybutadiene, EPDM, The copolymer which consists of the 
styrene, acrylonitrile, and/or alkyi (meta) acrylate by which the graft was carried out to a butadiene-styrene 
copolymer and the aforementioned acrylic rubber; AlkyI acrylate or alkyI methacrylate, vinyl acetate. The 
polybutadiene by which the graft was carried out with acrylonitrile, styrene, and/or alkyI styrene, a butadiene / 
styrene copolymer or a butadiene /acrylonitrile copolymer, the poly isobutene, or polyisoprene is included. 
Especially a desirable polymer is for example, an ABS polymer. 

[0064] A graft copolymer can be manufactured according to an approach, for example, a bulk polymerization, a 
suspension polymerization, a known emulsion polymerization, or a known massive-suspension polymerization. 
[0065] The thermoplastic polyamide which can be used as a layer B of the composite material of this invention 
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includes preferably a polyamide 66 (polyhexamethylene horse mackerel pin amide) or the annular lactams which 
have five - 1 2 C (carbon) atoms, and those mixture that uses as a principal component a lauryl lactam, the 
polyamide of epsilon caprolactam [the =polyamide 6 (poly caprolactam)] or the copoly amide which has 6 or 66 
as a principal component, or said polyamide. A desirable copoly amide is manufactured according to the activity 
anionic polymerization which uses the poly caprolactam as a principal component. 

[0066] In an industrial scale, the activity anionic polymerization to the polyamide of a lactam is performed to 
arbitration using a shock-proof modifier the solution of the catalyst in a lactam, and by manufacturing the 
solution of thje activator in a lactam independently, and, generally the presentation of two solutions is a 
presentation which obtains all combination needed when they are together put at an equal rate. However, this is 
not required. Various presentations can be chosen equally, for example, thick activator melt and catalyst melt 
can be added to lactam melt. Depending on compatibility, other additives can be added to activator melt, 
catalyst melt, or arbitration at lactam melt. 

[0067] 80 degrees C - 200 degrees C, preferably, a polymerization mixes each solution in 100 degrees C - 140 
degrees C, and is performed by forming all compounds. 

[0O681A catalyst is the alkali-metal lactam or alkaline-earth-metal lactam as a solution in a lactam preferably, 

and is the most desirable. [ of the sodium KAPUROR AKUTA mate In epsilon caprolactam ] 

[0069] the activator used for this invention — N-alkyI lactam or an acid chloride — desirable — aliphatic series 

isocyanate — it is the oligomer of hexamethylene di-isocyanate especially preferably. An activator can be used 

as the pure substance and a solution for example, in N-methyl pyrrolidone. The solution of an activator is 

desirable. 

[0070] The composite material of this invention can be manufactured by the known approach. It is desirable to 
manufacture beforehand the layer B of the composite material which changes including a thermoplastic polymer, 
to make the polyurethane generation system of reaction apply and react to the preliminary manufacture 
thermoplasticity polymer which constitutes Layer B, and to form the polyurethane layer A of composite 
material. Depending on the reactivity of a polyurethane reaction component, preliminary mixing of these can be 
carried out, or it can mix between adhesion (deposition) or an application process by the known approach. 
Generally (and preferably), application of a polyurethane reaction component is performed by spraying, knife 
coating, or calendaring. A known approach can be used and the composite material of this invention can also be 
manufactured by coincidence extrusion. 

[0071] One step of polyurethane reaction component is made to react especially by law (singel-^tage method) 
or the step method (one-step process), the prepolymer method, or the semi prepolymer method. 
[0072] Between manufactures of PU (polyurethane) foamed plastics, it can also foam in closed mold by this 
invention. In this case, a reaction mixture is introduced into the mold which already contains the layer B of 
composite material. Suitable die materials are a metal, for example, aluminum, or plastics, for example, an epoxy 
resin. Foaming sexual response mixture foams in a mold, and forms composite-material mold goods. Foaming in 
a mold can be performed by the approach the front face of mold goods has cellular structure. It can also foam 
by the approach mold goods have a solid skin (solid skin) and a cellular core. In this embodiment, it can carry 
out by introducing foaming sexual response mixture into a mold in an amount with which the formed foamed 
plastics fill a mold exactly. However, more foaming sexual response mixture than an initial complement can be 
introduced into a mold, and it can also carry out by filling the interior of a mold with foamed plastics. In the case 

of the latter, actuation includes "fault loading" which is generally a known procedure in a field for the time 
being. 

[0073] In many cases, known "external release agent" is used for an essential target like silicon oil along with 
between foaming in a mold. An external release agent and the so-called mixed "internal release agent" can be 
used for arbitration. 

[0074] Room-temperature-setting foamed plastics can also be manufactured by this invention, it is based on 
block foaming or desirable to continuation manufacture of the composite material of this invention, although it 
naturally comes out — foamed plastics can also essentially be manufactured by the known double conveyor 
belt method. 

[0075] Manufacture of the polyurethane composite material in sandwich structure is also desirable. This kind of 
approach can be performed as deposition construction (depot-constructing process) or covering construction 
(cover-constructing process). Both deposition construction and covering construction are essentially known. 
Bisection shell (for example, enveloping layer made from plastic material) is manufactured, next it puts into a 
mold, and the cavity between shell is made to foam with PU form in the deposition method (packing structure 

method (filling method of construction)). In covering construction, the core of PU form is put into a mold, next it 
covers with suitable covering material like one sort of said thermoplastics. Covering construction is desirable to 

manufacture of sandwiches composite material. 
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[0076] In order to manufacture a solid PU ingredient, two kinds of PU reaction components are made to react 
by mixing directly in a room temperature as mentioned above. Additional covering of the following layer A can 
be based on the conventional painting and nnetallizing. or additional covering of a polymer layer (for example, the 
layer A) can perform it. 

[0077] The composite material of this invention is used mainly as covering material of manufacture of an 
automobile especially internal lining, for example, a dashboard, or a covering pillar (covering pillars). Vocabulary 

which is used in this specification and which is called molecular weight means number average molecular weight, 

unless it mentions specially. 

[0078] The following example explains this invention. 
[0079] 

[Example] The content of the unreacted reaction component which has a ether group in the polyurethane which 
constitutes the layer A of composite material was measured as follows. 

[0080] the polymer layer A was mechanically separated from composite material, it ground mechanically, and a 
solvent like a methylene chloride extracted. Next, the unreacted polyether component in an extract was 
measuced with the chromatography combined with the NMR spectral-analysis method or IR spectral-analysis 
method. 

[0081] Joint adhesion was examined by the following approach by DIN 53 357. 

[0082] By related DIN Standard, the polymer layer A was applied to Supporters B with the gestalt of a thin film. 
Next, for example, the separating power between separation of composite material was measured by the 
conventional roller friction test by DIN 53 357. 

[0083] The polyurethane layer A which has the example 1 following presentation was applied to the polymer 
supporters B who consist of the polycarbonate ((number-average-molecular-weight Mn) =12,000g/fnol) based 
on a bisphenol. 

[0084] For this purpose, the 3 functional-value polyether which has the (molecular^eight Mn) =7,000g/nol 
manufactured from propylene oxide and ethylene oxide was fully mixed with 4 and 4'^ SOSHIANATO 
diphenytmethane (MDI) and water (it is based on the weight of MDI and is 1 %of the weight) in stoichiometry 
(N CO OH). In order to carry out simulation of the isolation unreacted polyether, the polyethylene oxide which 
has the unreacted end group (end group: diphenyl methyl and methyl) of the same molecular weight 
(M n=7,000g/hol) was added by the concentration of 4,000 ppm. Next, in order to ensure obtaining uniform 
thickness, the casting frame was used for polycarbonate supporters' surroundings, and the mixture was 
immediately poured into the polycarbonate supporters B. 

[0085] After saving such composite material in the conditions for which an industrial product is used, by 
exfoliating preservation) for 0-14 days, and a sample strip with a width of face of 20mm in (80 degree C and 
80% relative humidity, (90-degree roller friction test) and the polyurethane foam layer were removed, separating 
power was measured, and joint adhesion was evaluated. After separation of the base material from a 
polyurethane layer, it asked for the polyether concentration on the front face of a base material by measuring 
the C-0 content of CIs Rhine (CIs line) with the X-ray-~photoelectron-spectroscopy analysis method (XPS). 
[0086] The increment in the passage of time of the polyether concentration on the separated front face of a 
base material is shown in drawing 1 . It is understood from drawing 2 that the increment in the polyether 
concentration in the interface of two layers between preservation (it asks with the C-0 content on the front 
face of a base material separated by XPS) leads to reduction of joint adhesion. 

[0087] ; unreacted end group which added the unreacted polyether by the concentration of 400 ppm (4,000 ppm 
is replaced) although carried out like 1 two examples: Mn=7,000g/mol polyethylene oxide which has dimethyl and 
methyl. The increment with the passage of time in the polyether concentration in a separation base material 
front face increased to the C-0 content of 20 atom %in 2.5-N separating power 14 days after. As compared 

with Example 1 , the low concentration of an unreacted polyether showed the remarkable reduction in separating 
power. 

[0088] Although carried out like example 3 (comparison) example 1, an unreacted polyether was not added but 
the reserve time in 80 degrees C and 80% relative humidity was a maximum of 30 days. In all cases, the 
separating power which determines joint adhesion was >6N. 

[0089] These three examples show that joint adhesion decreases notably, when the unreacted residual content 
of the component which has a ether group exceeds 400 ppm. 

[0090] In order to illustrate this invention, it explained to the detail above, but it does not pass over such 
explanation to the thing for illustrating, but except being specified to a claim, if it does not deviate from the 
intention and range of this invention but modification can be added by this contractor, he shall understand it. 
[0091] The desirable mode of this invention is as follows. 

1. Composite material according to claim 1 which has residual content of reaction component which has ether 
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group 100 ppm or less which Layer A produces from manufacture of polyurethane. 

2. Composite material according to claim 1 with which polyurethane of layer A of composite material has 
HORIURE tongue form or polyurethane coat, and changes. 

3. Composite material according to claim 1 with which thermoplastics ingredient of layer B of composite 
material changes including polycarbonate, polyester carbonate, styrene copolymer, corresponding graft 
copolymers, or those mixture. 

[0092] 4. Composite material according to claim 1 with which thermoplastics ingredient of layer B of composite 
material changes including polyolefine or polyamide. 

5. Composite material given in said 4th term as which this polyolefine is chosen from group to which it changes 
from polyethylene, polypropylene, and ethylene-propylene copolymer. 

6. It is a connposite material given in said 4th term chosen from the group to which this polyamide changes from 
a polyarnide 6 and polyamides 6 and 6 preferably. 

[0093] 7. Composite material given in said 3rd term of which polyurethane of layer A of composite material 
consists including polyurethane foam which has residual content of reaction component which has ether group 
100 ppm or less, and thermoplastics ingredient of layer B of composite material consists including 
polycarbonate. 

8. Approach according to claim 2 the polyurethane generation system of reaction has residual content of 
reaction component which has ether group 100 ppm or less. 

[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.ln the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 
[B rief Description of the Drawings] 

[DrawingJl It is the graph which shows the increment in the passage of time of the polyether concentration on 
the front face of a base material measured in Example 1. 

[Drawing 2] It is the graph which shows the relation of the C-O content and exfoliation force which were 
measured in Example 1 . 



[Translation done.] 
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DRAWINGS 



[Drawing 1] 
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[Dr awi ng 2] 
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[Translation done.] 
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MD I ieJ^UNCOy'l^TfiV-^-^m^T^Ct^^^m 
r:$>i>o ffiMD I tC^WSnSiSWIBfflS ('&ftg{ffi>4) 

[0 0 I 2] 0Mmmmi^:t-Mt. ^^J&:<<t^>2 0 
Omg KOH/g. L/<t3:^^C< <i:4>5 0 Omg 

KOH/g(Z)OHfffi*#m<t'rsfliafti^>^:t-;u*^ 50 
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ti^^mimmm. m^ict. x^u>iyya-;i.. >^x 

>yy::n-~;u, 1 , 4 - :7'^ >s^:t-;U. l,3-'7'aM- 

^5><D^ U - Ji/ <t cDi^± U /ctB^gtt^ ^ V :t ;u 
t^i^iUi^K ctih(Dmict. 1 ,4-:/*>s^+-;i/. 

1 ,3 2 ,3 -:7'^>>>:*'-;L'. 2- 

[0013] mmmtj:^'^mm^yiyr^^-hKm\^ 

f&^\it. 5-5 0 0mg KOH/gCD^i^OH«. 

10-50mg KOH/gCD^i^OHffi. 

2 . 7 - 3 (D^i^Wtgffi^rWT^ 'i< 'J S U 

>iJ/yn-;b. 1 ,4 -e;^b FP+S:^-:/:§f>. 1,6-^;^ 
•^>^?xy h u y;i/b*h-;u. tfciitv^ 

cJ:ort#6n6^i<U b KP4^i^d<Ux-7^;i/r^>-S>, 0 

iit. b>;7 jiy-^i/Afe^^-r-^o T;Uri=^>';i/fbli. 

[00141 ^-^mm-^yiyy^^- hsit^tt^^iur 

(Km-r^cD^cJfiS^rjJ<yx;^T';l';Ky i«SS 

X. ^wW^cK^cD^ri^c^jtorff^n-EyMSicDrKux 
;^'r;i'«?rWT'55f * uo^rK y :t-;b^ib-7>'ttr'* 

bv>'tt^^^^r^-s>i!^^L m^i. r^uf^bK- 

[0015] imtJiit-^rnkt. iS5>iFSfi^^flO 

p4^$/d<yx-T*ju4>^^'r^)p *cDj:^^c^ttJi<y b 



5 

^C0J:^?5::^Si'^g5£^DT'*«3. DE-AS-1 

1 6 8 0 7 5fcJ:C/l 2 8 0 1 4 2. ^c60*^CDE-A 
- 2.324134. 2423984. 2512385. 

2 51 '3 815. 2550796. 2550797. 2 
.5 50833. 2550882. 2633293. te<l: 
0'2 6 3 9 2 5 4^C5l,T^$nTli^. ^Jxtf. 10 
P:T^0D-gB^<tiiK'r-£»*S4#i*ll3 8 6 9 4 1 3-^. *> 

- cfcO'DE - A - 2 5 5 0 8 6 0 Ccga7n$nrC^-5:feStC 

[0016] m^*. ^•^JX'-T'jKD^S^Cfct-j'-S;?^^ 

mm<D—^^mfSur ^ . ^mm^ms 33335 1 

^3 3 0 4 2 7 3^. 113 5 2 3 0 9 3-^. *5ctO'm3 

1 1 0 6 9 5-^(cig^$nr(.^^) . ^fc^tyr-'j j^-v- 20 

6MDE-PS-1769795. J:^^*^BaCDH^ 
CD— SP^«i3c-rS*S^titm3 6 3 7 9 0 9-^CCga^$ 

^>^DSSii^cS?iir*€)o DE-A-2442101. 

2 8 4 4 9 2 2.. ^J:U^2 6 4 6 1 4 1 ^C<J:-?r. b-:::. 

[0 0 17] ^-tffg-r v>^T4^- hJSjStt^b-^^Lr 

qh Polymers, Vol .XVI. T polyurethane Chemistry and 
TechnologyJ , Saunders-Frisch , Interscience Publis 
hers, New York, London, IS I 1982, p.32-42*5<±: 
CKp. 44-54. *5cfca^'|gll#. 1984, p . 5-6:fe J: (>'p . 198-19 
9. "c^6CKiC. Kunststoff-Handbuch, ||VII#. Carl Ha 
nser Verlaq, Munich. 1983. t?ll^tSp.45-61tCfBig$*l 40 

[0018] ^mx'&^f)^. mmit^^<Du^hmm 

^^i>'^mr^y^m^^^m^(^m^v$,K^ . fie^r. nc 

rtlSCCM-^ 5 ^) ;:)^ * (iMJ^'^t>-i± €) C i :05-C 
ti>. 50 
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[0 0 1 9 ] a^jiA) {J. I6ffi§nri>-2)7i>\ s/c 

< sol id form) t?&0. mti--<-r>h^ 
fc«^f4 (coating) "C^So ^Sfi^CCg^DO^r COM 

ift®9M^^cko'^fip»j. ^m^i ^i^m. 
[0 0 2 0 ] iiM(^c^m^tii>m^mmi^ damnum 

t^. Kunststoff-Handbuch, HVII^. Vieweqfc J: ^'Hoch 
tlertfl^. Carl Manser Verlap, MLinich,1966. ^7L\t 
p.l08:fe^<fc(:/l09. p. 453-455. 4o 507-51O^Cie$g5 

[0 02 1 ] b ) -^mm^mi^amws^mm^. 
t^. mE.mr^>. h';x^;i/T^>. buy' 

y>. N ,N ,N • ,N '-7^ h ^;Ux^U>t^r 5 

(higher homoloques) (DE Offenlequngsschri ften 

2 6 2 4 5 2 7teJ:0*2 6 24 5 28). 1 .4 - t^T 
tftfi^i^n- [ 2 .2 .2 ] :ti7^>. 

-T ^ y TJL'^-'l/) f'^'7>^> (DE Offenlequnqsschri 
ft 112737787-^). N , N - >^;b 
Ta>. N ,N-e;^^^;U>'i?o-s+->;UT^>, N.N 

^ yx^;U) TS>-^- h. N ,N ,N ' .N '-7" h 5'^^ 

1 ,3 -■/^>e;'T5 >. N ,N '->^y ^JU- /3 - 
:7ccx;Ux9^;UT ^ >. 1 ,2 -i^^ ^ ^ V- 

;k 2-y^;l/^5^y--;k J: t>*il3S^r 5 

(DE Offenlequnqsschri ft 1 7 2 0 6 3 3). t: 

m<D— gP?:^J?XT^*[l*$f^m3 3 3 0 7 8 2-^. DE-A 
uslegunqsschrift 1030558. DE Of f enl equnqssc 

hriften 1 8 0 4 3 6 1 i6j:^2 6 1 8 2 8 0 ). 6 

mcr^ K» (Sf^o<iiJj-obAT^ Ka) ^wt-2>^ 

HURT 5 > (DE Offenlequncpschriften 2 5 2 3 6 3 
3*5ctD^'2 7 3 2 2 9 2) o 0i:«iT ^ >. m^iit. 
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[0 02 2 ] y 5>T4^- ha^ciglJ:.14(D7j<:«M^?:^ 

K i ORJS^t^^^. 6 O'k: . DE Of f enl equnqsschri ft 
2 7 3 2 2 9 2tCl37K5nTC^-5^Zia-»Higir S 

> T ^) o 

[0 0 2 3 ] ftf2©$fiaAj:Mm. j^-a^M'&^wr 

5>'^T^>. DE- 1229290 

(7)g|^c7)-SB^1fiST^*Hittftm3 6 2 0 9 8 

tmth) C(:tBig^nri>^^dx.«2 ,2 .4 - h 

ji/- 2 - ^^^jL-jj^ y 1 ,3 -i^x^ji/T ^ y 20 

y ^jur- h ^y 5^;Ui>i/n+if >*S^-r-&o 

[0 0 2 4 ] m^mi^m. m^u. y^mit^ v yr)v 

1 Lrffiffl-r^ C i/OSt?^ ^ (DE Offenlegunqsschrift 

17 6 9 0 4 3). 

[0 0 2 5 ] V>-r4^- h Slt.147K^JM^ 30 

DE Offenlequnqsschriften 2062286. 2062 

2 8 9. ^^U2 1 1 7 5 7 6 (*^0.g(Dga:^CD— gp^ 

m^^^^mmi^m?^ 75344 A^{cn^.-ti>) . 2 

129198. 2330175. ^^XJ2 3 3 0 2 1 1 

[0 0 2 6 ] mm^m^^m. ^^c-mm%\t^^. 4o 

^KtOjt-^^ceSH^W^b^iBj (DE Ausleqeschrift 1 7 
6 9 3 6 7. *5<:fcO':$:^0^CDggyT^CD— gp^^J^JT-B^H 

ifi. P»Jx.tf. ii (II) T-fef'- h. m (II) hx^ 

IS (II) x^;u-^ + yx-- ^^l^m (II) ^Jl- 
u-h, ?5:6C>'i^c|§ (IV) it^m. m^kt. iy':/9')m 

-h, 5/:7'5';Hg>^^')u- >^y ^;U$§>^^ "i; u- 50 
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[0 0 2 7] ^mv$)i>^^. mtE<o±x<Dnmict. 

/ct^t ¥yi^yhz^Ji»t(Dm.^^t>itX&i> (^ijx 
DE 0ffGnlGqungsschriften2 434185. 260 

1802. feci: ^'260383 4 Ccpg^^ nrC^-S) ) • 

[0 028] :^mM(^cmm$tii>m<D-m&^mm. 

Kunststoff-Handbuch. HVII^. Vieweq:fecfcO'Hoch 
tienffetf. Carl Manser Verlaq, Munich, 1966, p. 96-1 

[0 0 29] MJK^i-MCC. >f y txT;^-~ h tcSlSttO 
< t 2ffl(Z)7k*M^^*T^ik^^cO'^ita^cS 
•-:5i^r. *^jo .0 0 1 -1 0K*%cD«-e€effl3n€>c 

[0 0 3 0] c ) Sffiffitt®«SfiJ. fi^d^tf . fLfbSJJ^^ 
<^0'm?aSSSiJ4>. SA) ^DiSii§tC^^fflT'5Ci3^)5-C^ 

u >K>^x5=-;l/T 5 >3£ /c^i X y >M^^x ^ y - 

snm<D. rju:^y#M^^/c&iT>^xH;A^^>. 
[0 03 1 ] imrjiMm^m^i^t-mc. y x-~x;u 

s/p:^^if>. #(C7kStt(3Dd<y x-T^;i/>>n4^'y->>5r^ 
*jJ:c>y*Pb*u>^:^^->FcDrj^}<y-r-^, ^Hy-i^y^ 

^mfA-r ^^mm^m 2 834748-^, ^29174 

8 0^, tecfco'i^s 6 2 9 3 0 8#ccgg,i^gnrc>^. 

DE Offenlequnqsschrift 2 5 5 8 5 2 S^Cggin^^r 

C^^^i-^ife. 7Py T^^- hS^r/MyT^fi^iS (mult 
ip1e branched) l^Ss^- y + y :t' + Sx 

TJb^ u>3;fj y-7--7^5^ ^ccp|ii*^?l< ^^cDr^^. 

[0 032] d ) &mfmm. m^^t. m^^mm. 

fiqCCK^DOaScDmieiiaipSiJ (cell requlators) . m 

^itt. j^yy^>. Bgfl:^T;u=i-;b*/c«i;^y^>iU7t<y 

K:gt*a<7)«fflcDRS3^SU. h y ;^ ( ^ p d x^ 

;u) Jl-^xyx-h. h y u>^>iurhxy X- h^/c^sr 
>^x»i7A^^;^y X- *5cl:LKr>^x»i7 A.-Hy.-J^;^ 

Ma^±. :^7--3j<>y'5 17 fccfcO'jfJDXeS (prepar 



(6) 



ed chalk) ^, *^H^<oa-&«*4©jl A ) iUr^3 

ns "t; b >^eS]SJfc?g^«j{c^wr -s c t a^t- # 

[0 0 3 3 ] *l§0«tc{£«tc<gfflf ^ C <b * ^^ffi 

cEPfls^u. s^^j. ntj^^sy. osmm. mn. ^mm. m 

^Handbuch. HVII^. Viaveqto<fct>'Hocht1enSil. Carl 
Manser Verlap, Munich, 1966, l^flx. tip. 103-113 tClBig 

[0 0 3 4 ] ^rc7)et^C0lSpIMtt>'*^X^';. ^i!>^. * 

[0 0 3 5 ] &t^Q<Dyo'{ii (UHmann (Sl4iS) 19. p. 167 
WP$. Winnacker-Kuckler (114 KS) 6, 353-^367, Ella 
s and Vohwinkel , Neue Polymer Werkstoffe fur die i 
ndustrielle Anwendunq, Munich, Hansen, 1983) (rCj: 

0.9 /cm' -0.97 g /c (D^iK^rWT 

[ 0 0 3 6 ] mucDyomt^c^-^xmrn-r^cti^^'c^^h 

1 0 , 0 0 0 g /^Jl/-- l,000,000g /^JKD 



10 
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>K 5tiP^ ; Houben-Wevl E2Q/2 . p.722i':^P4 I Ullmann (|g4 
fiS) 19, p.l95felP^; *>J:(:>Kirk-0chmer (»3jiS) 16. 

p.357mcciatg^nrc^^. 

[ 0 0 3 7 ] mllB^i-u-:? >cD:3:i<«jv-. ^fcict«^(D 
V- ; EVA (x^b>- t'xjur-fer- h:37j<u 



10 



20 



30 



h<0m^y5ii^K unmann (mSiiS) Aia p.61>K 



EEA (x^ U>-x5^Jl/TiJ7 »j U- h n>i<>; 
EBA (x^U>-p^^Jl/T^ V 

EAS (Tt5? ';;u^-x^u>r ^ 

rf<'J-7-") ; EVK (x^U>- fc'x;U;^jUysy^-;l.r3 
3j<y^--) :EPB (x^u>-:7'p t"U>:7'p 
it^U-^--) ; EPDM (x^u>-^*peu>->>x> 
aTiiO-^-) ; PB (^jo; >''^U>) ; PMP {7i<^J^ 
^;b-^>7^>) ; P I B (^'i; y:/^U>> ;NBR 
(Ti^'U PX h UJi/-y^^>^x>:3,i<ijv-) 

[0038] -ecD J: ^ »J -^-OSS^:^?*?!?^. ^Jx. 
tf. Kunststof f-Handbuch. lllV#. Munich, Hanser Ve 
rlaq, Ullmann (II4M) 19. p.wJ^P* : Winnacker-Ku 
ckler (|^4fiS) 6,353'-'367; El i as*5cfc t/Vohwi nkel , N 
eue Polymere Werkstoffe, Munich, Hcinser, 1983 : 
?>C>^CCFranckfccfc([>'Biederbick, Kunststof f Kompendiu 
m Wurzburq, Voqel , 1984CCiB4g^nri^'So 

[0039] :^^m(Dm^mB) t Lxi^mr^o^i^m 
tj^Tt^^- mc^ ( I ) : 

[0040] 
[^bl ] 





OH 



(I) 



P 



1=1 1 



40 L<liti^m^Mt^m^^L ; ^xiit. iiiLUX. 0 , 

[0 04 1 ]^ (II) : 
[fb2] 



HO 



/ \ 



(7) 
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(II) 



[0042] miBS; ( I ) cotti-mt^^^y X 



+ '>>^>^ ji:::.;!/. 2 ,2 



HO 



-jU^ 4 ,4 '-S^t 
t'X (4 - t: FP^v-r? J.::- * 



10 -2-y5"Jl/:7*^>^ 1 . 1 -b';^ (4-b KD=^ 

i/^' x^^-Jb) i^^p-^+if 2 ,2 - t';^ (3 -^P 
p_ 4 _ p: ^^^.>«7 ^^;^) ^-py^-^ 2,2-t:;^ 

(3 ,5->^>^P^-4- t FP + >^:?x^;U) :7*p>'n- 

[ 0 0 4 3 ] ^ ( I ) C0W*Ul^>^"7 2, 
2-b*;^ (4-b KP + >'>'xr.jl/) r7'P^^*>. 2,2 
-b'X ( 3 ,5 -i^i^PP - 4 - b FP + t^:7 
7*P^^•>. fextO'l ,1 - bX (4-b Kp^^S^:7xj:- 

20 [0 044]^ (II) CD»^LC^>^>';3^y-JL'ti. 

^;l/S^^PTJb;^> (II) m = 4tfciitb] . 

[Ib3] 







r7j^3n'5:>^>'xy-;u-c$>0. l,l-b;^(4-b (S;iia ) 7i)^#ccWS Oi^o 

KP^^^^^:?^^:-;^) - 3 ,3 .5 - H;^^;U>'^?P-s+ 50 [ 0 0 4 5 ] :2(s|feflJCCWS V:^--*^^-- h^^. gE 
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[0 046 ] yao^'jiiyy-)i^ : 4 ,6 

-2.4,6-F-'; (4-t Fn + S^T^xr.;!/) 
2 ; 4 ,6 ->^^^;U-2 ,4 ,6 - h U (4-bKn+ lO 
S^:? -s:7'^> ; l .3 ,5 - h V ( 4 - b Kd# 

x^>: (4-b K u + s^:? x 
7x::.;uy ^> ; 2 ,2-b*X (4 ,4 -b*>; (4 - b K 

[0 04 7 ] 2,4-b'X (4-b FP + i^::? J^^^U) 
-rv-7'cib;U) ; 2 .6 - b'X ( 2 - b Fn 

Jl : 2- (4-b Fn + v:7 - 2 - (2 ,4- 

Fu^i^:7x-;l/) :7*n>'N*> ; -^+1^ (4- (4- 20 
b Fn=^>-:7xr.;l/-Y V>''nb;l/) :7xx.ji/) rt^H- - 
f-U:? ^;UM:i^Xr;l/ ; 7^ h ^ ( 4 - b F p + v^:? x^ 
Jl/) ^^>:7^h'7 (4- (4-b Fn=^^>':7 x^Jl/^ 
y^ci b;U) :? x^^^i/) ^ ^> ; fcit/ 1 .4 - bx 
( (4 ',4 "-5;^b Fn=^^^' h y :7x::iJU) ^ ^JW) •< 

[0 048] ^mLm^mo^-mmmit^mt. 2 ,4 

J\y. 4dJ:0'3 ,3-b'y^ (3-^^;l/-4-b Fo+e^ 
•7xJ^;U) -2 -5f^y- 2 ,3 -i>b Fa^> F-JU 30 

[0 04 9 ] b;^y X y-;bA^h-t3l<y:^-^^^^- FCD 

if ^^l/tca-^l^rSiS 1 5 't;U%CD 2 , 2 - bX (3,5 

->?y'p^-4-b Fn=^^':7x— Jl/) :7*n/>'>i, tf 
xy X y-;t/A <i:C7:):3.i<y ;^7 — /i<^^^— hT^&So 
[0 0 5 0 ] 1*-^W4<D@B) CDl^iitc{Sffi$nS^# 

h CC i r gP^ 6^ g * ^ S C i -C * €> . 

[0 0 5 1 ] JIB) (DUftDlMtt^'^X^^;; ^m^tLX 40 

^ict. Schnell, f Chemistry and Physics of Polycarbo 
natesj .Interscience Publishers, 1964?:#MT'2> C 

[0 0 5 2 ] M^li. *B^®S (phase interface proc 

ess) uc^-ox. i±M(^cmmw±m^{^mL. ^<i:mi 
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F. i^^b< ^^'-<>-fe:>>>;^;^d<'>^>^^^^ ^ F iCDJS 
/c«ii>^j:< i4>2«»cDx^u>14^fia«i^yv- (BP 

>7 1; pr. h LI Jb. 'j P— h ju. -^^^-^i/y 

^ F3&^63SJR3n'5>^i>itc< i«> 1 mm<D^y^-^'^A. 

Xf&^. 

[0 0 5 5] l^.pfMt4:37l< V-^-CC:^^^i>mmmi:t 
iit. 6 0--9 5SS%<D>^f b>^y7-. *5J:a^4 0 
--5SM%©ft!jcDe^;U^>-7-r^^(D?J>^WS UC^ 

(zl7)<^J-:^^ 1 0 0fi«%/^cS-:5< ) « 

[ 0 0 5 6 ] ^CCjf^ LO^r^i^H'; v-^i. X9^U><bT 
ti7 y pr. h •;;l/:fej:c>'f£&^c^ I- icD 

njj^i;-:?^-, a-y ^;u:^^ix><fcT^y P.:::. h 

U'>tecfcO'CK-^^;UX^U>iT^ UP-::- F y;!^*?^ 
[0057] X5^U>-T^UP^F UJUP;J<»; V- 

%itm^. mmm^. mmrn^. s/c^tst^s-^^^o 

5,000--200,000g /'^JV(DmMW'i^^^M 

(M„) (*ftiSLfeckc>^it^tcj:oraij^) ^WTS© 

[0 05 8 ] #cafsn.^p#'j-7-^^. »*u<t*ii 

(statistically built-up copolymers) ^r'S^T-So 
[005 9] *:|6BJ tC»jg^C7 > JfJ^X ^ U > - 

Milt. 5--2 bmM%X^^. 

[0 06 0] ^h'yv-ti, X^U>(Df^t>Otc, iSgf^ 
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[0 06 1 ] X^U>-M7KvU-r>K:3#'Jv-CD^ 

(Dmmiitd 0,000 --2 00, 000 g/^>»UrA-5<D 
?:>5Sf^Ul^o 0 .3-0 .9<D®Pfi)teS (iy^^)V4^)VA 

[0 0 6 2 ] h:3^^•U'^-^>. ®B) CD^.-SJ^t* 10 

XR^UC. ^^Aj:< <!:^>2efflcDTia^^'v-;0i6f#^Ccb 

j'd:< <t4> 1 fi- 1 siiicocM^^Wt'^ ^) 

TMethoden der orqanischen ChemieJ (Houben-Wey 
1) . ||14/1#. Georq Thieme- Verlaq, Stuttqart. 196 20 

1, p.393-406CcfBt!t3nrii€)o ftfSbi^^^r? HaH'; 

[0 0 6 3 } Sf SL.C^i^'^>^ h C^tfxtf. 

EPDM. y^d^ZyJi>- 
-7 -^^o^cfc C/buIBcdT i> y ;U:3 ACc iS''^ :7 h s n/cX ^ 

;Ur:5?y hS/ctiT^U+JUp^^^y U-h. b^:^;l/ 30 

7' 3? 5^ X > ^ U > y •v' ^ { J :/ ^ X > /T ^ 

y;un^t<y-7-, ;i<y v :7'7*>S/c5J4<y 

M^fi^, $utm^. itcum:i)t-mm 

[0 06 5] *#feB«CD^«^W*4cDllB) i UrffifflLff 40 
^MnJ^tt^* y T 5 F fdxii. y T ^ K 6 6 ( 
y-^+-!t^5^L->rS^t:>TS F) . ^/c{*5{l--l 2 

[ = ji<y7^ F6 (^t<y:^:7•^•^:5^:$^A) ] ©/J<yr^ 
F. &-5>l^«±J«^<i:Lr6*/c«6 e^Wt-SriAKy 

r^F. $>€)C^3:fJiB5i<yT^ F?:±^^<h-r^)-en6 

cDS^te9?:'a^-r€)o Jf^bi^^^'yr^ f«. d<y;^7 
iSit^n-So 50 
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[0 0 6 6 ] X«M^^4dt^r. ^>7^ACD;j<yT5 F 

^ ^ ^ A^ ;u F dcmimf ^cti)^x^i>. 

[0 06 7 ] m^{t. 8 0 "C-- 2 0 0 "C. HtL<^tl 

oo'C'-i 4o^ac4diir. m^<Dmm^m^-^Lx. ^ 

[0 06 8 ]MJ«iiv if?*L.<l^'^^^Ai1n(3r)ig^<bU 

[0 0 6 9 ] :$:|Efe0«Oc«ffl3n^rStt»Jti. N-T;u=^ 

[0 0 7 0 ] :^§m(om^mMt. m.mo:>yfmc^^x 
mi^'r^ct^^xti>o mp]m'\^^^v^-^'^A.xmi> 
m^^moMB) ^mii-:>xmmu. :i<v^\^^>^m 

^It^m^. MB) *^f;zgr^^{t^^iipJMttJi<y V- 

(D^jmifC^^xt^m (deposition) ^tciitmmiimom 

*;^c^3:;^7U>^y>:5^0c<J:-prtTt>n5c K?:D<D 

[0 0 7 1 ] ^CC^ (sinqel-staqe method) ^ 

/c^i'7>X7^ (one-step process) . ^U^y-^ 

-ias/c^j-fe^ -^'u^j^y-v^-ricccfcor. 4<y^u^> 

[0072] PU (rKy'i'U-^^) l6ffi:7*^X^':;^(Z) 
t:/)^Xti>o ^Jf5n°ci305*j|X + >jl (solid skin) 
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^[0 07 3 ] ^<(DiS^. S^';:3->ttCDJ:^nc*®W 

[0 0 7 4 ] numimi^y'^y *^?gtc J: 

[0 0 7 5 ] 1t>K-i' i'^1ti^tCfcC:f^rf<i;0U^>1t 

>^i^iS (depot-constructing process) ^fckt:^^^-' 20 
ISi^'ffi (cover-constructing process) <t b "Ctr ^ C <!: 

(fillinq method of construction) ) tC^ol^Tt^, Zl 

H) :^CC. MtcAn. >'cc;ur^cD+'^e7"^ 

[0 0 7 6 ] 43*P UUm^mik-r^tc^ifC. mM^OJ: 

^/c('i:^?>''^'';>^'e^- (coverinq pillars) CDMSW 40 
^Sit^^ffliS^. ^#IBU^cl^PSO. St¥i535^fi*;g 

[0 07 8] TfB^SSWCct-^r. *:|60^^iJia3-rSo 

[0079] 

[0 0 8 0 ] ^'j^-ilA) «^1^*4:?5)^6«1^W^C 
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[0 08 1] ^^^^Stt?:. DIN 53 SSJCC^-oXTM^O) 
[0082] gfl^'f ^DIN StandardtC J: o r . U 

ba) ^mi^y '<)iJ^(DBmv^i^mB) «.mmLfc. 

[0 0 8 3 ] Mi_ ^ 

12,00 Os/^J\^) ^^^^i>:!i<')-^-^t^mB) CCii 

[ 0 0 8 4 ] CCDae^CD/cii^^. :7'nb*u>:^-+v'K:te 
J:0'x^U>:t=*^S^F^^6i!^?nS^T-a (Mn) = 

7,0 0 0 g/^Ji/^wi-^SH-e-teffi^'ux-f-^u^. 

4 ,4 '->^-r Vv'T:^ hi^:?^::-;!/^ i5?> (MD I ) . 

^J::v^7k (MD I (DfiSCca-:JOT: 1 Mfi%) it^ 

mmtt (Nco : OH) t,c:hi.>x^^(fcu^otco mm 

O^^m (Mn = 7 ,0 0 0 g/^t^b) <D. *J5iS^ffiS 
(*4^* : v^i^cc^;!/^^;!/^^:^'^^;!/) ?:Wr-Bd< 

';ji^u>:t+s/F^. 4 , 0 0 0 p p mcDrll^-efln^ 

[0 0 8 5 ] xm{p°D:^^ffiffl$n^^frccfcc^-ccn6 
oig^^^^^^^s^L/cf^cc (8 o^cfccfco's o%fa*fs 

gCC^ba^r 0-- 1 4 Br^O{S#) . ifi2 0mmCD1;^>:7';U 

(XPS) cccfc-^r. c 1 s^^> 

(CIS line) (DC-O^mm^mMT^CtifCj^^X^ 

[0 08 6] ^mutcm^mm(07i<v x--r 

[0 0 8 7 ] M2. 

mi tJ^mc^7-yfc'f)K *Sji5;J<i;x-f";U?:4 0 Opp 
m (4 ,0 0 OppmtCf-t^€,) (DmS.Xl]U^tc : 

: >>y ^"Jl/^JcfcC^V^jl/^SrW'r^. Mn=7.00 

0 g/'^rJUOrK'Jxf^UV^ + S^ Fc 53^gfS1^^ffiiCfc^ 

-5 U X - f - JUrggcDigO#it 1 4 B f^CC . 2 . 
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[008 8 ] ms (ttm 

r\ 8 0 'Cfc<=l:0'8 0 5^tB^*SJS^C:tet:f ^f*#B#FdB(^S 
.[0 08 9 ] cn63-^CDMi. x-f-^US^^-rSfiS 

[0 0 9 1 ] ^^B^coiff ^ ;i^(D<i:*5*3r*) 

1- MA) yi<V "^^ly^XDm^^^h^O^l 0 0 
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4)^l^{^^n€>cD^g^^«^$^'Cfi^^i»^^ltciB 

[0 092] 4. S^«*4CDJ1B) <DiaoIM147'5X 

K6 ,6*^6;?K€>ffif7&^6iS!RSn-&gfiiB^4Ji 

[0 09 3] 7. ^-^Wf^OilA) <7:)^f< 'J ^ U i^f : 
10 0 ppmK^TcDx- -r/US^Wt- ^J5tEl5[S^(D 

8 . 4< u ^ >*^Js:i;5i^?J)^. i o o ppmi^iTcox 



mi ] 




500 



An / h 
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30- 
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25- 
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15- 
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10- 




5- 




0- 




K DH 51061^ ;v > . u :t 



(72)^B^# 



F ':^ii^l3^fcfDlll 41540 K -^l'^ y > . T 



